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Background: Acid suppressive medications are used to prevent stress ulcers in 
critically ill patients. Few studies liave been done to a/aluate the effect of 
ranitidine and pantoprazole on stress ulcers. We aimed to compare the effects 
of ranitidine and pantoprazole on Ventilator Associated Pneumonia (VAP). 
Materials and Methods: In this double-blind randomized controlled trial, we 
enrolled 120 traumatic patients with trauma admitted to the intensive care unit 
(ICU) of Besat Hospital in Hamadan Province located in northwest Iran. The 
patients were divided into two equal groups receiving either intermittent 
intravenous ranitidine or pantoprazole to prevent stress ulcers. The incidence of 
VAP, duration of tracheal intubation, length of ICU stay, duration of hospital 
stay, and the outcome of treatment including mortality or hospital discharge 
were compared in both groups. 

Results: The incidence of VAP was 10% and 30% in patients receiving 
ranitidine and pantoprazole, respectively (P=0.006). There was no significant 
difference between the two groups with respect to the duration of tracheal 
intubation. However, the patients treated with pantoprazole stayed at the 
hospital two days longer than the other patients (P=0.027). Although patients 
with VAP stayed at the hospital for 12 more days, the two groups had almost 
equal mortality rates (P=0.572). 

Conclusion: ICU patients using pump inhibitors have a three-fold increased 
risk of developing VAP in comparison to H2-blocker receivers. Thus, 
prevention of stress ulcers should be limited to its own specific indications. 
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INTRODUCTION 

Acid-suppressive medications such as proton pump 
inhibitors and histamine type 2 (H2) receptor antagonists 
are used to prevent stress ulcers. Theoretically, the 
inhibition of gastric acid secretion can be associated with 
increased gastric colonization as well as retrograde 
colonization of the pharynx leading to VAP with potential 
micro-aspiration. Some studies have reported that the 
inddence of hospital-acquired pneumonia increases by 



30% foil owing pharmacological stress ulcer prophylaxis (1- 
3). Considering their different mechanisms of action, it is 
assumed that these drugs have different effects on the 
inddence of VAP. Various studies have evaluated the 
effect of different medications on VAP. It was 
demonstrated that sucralfate, which does not raise gastric 
pH compared with other conventional prophylactic agents 
such as H 2 blockers, did not increase the incidence of VAP 
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and seemed more favorable for preventing stress 
ulcers (4-7). 

Currently, pantoprazole is administered widely for 
stress ulcer prophylaxis because of its greater efficacy in 
maintaining a constant elevated gastric pH (8). 
Pantoprazole inhibits gastric acid secretion more 
effectively in patients admitted to the ICUs and may lead 
to higher bacterial colonization (9). Some other studies 
have shown that pantoprazole is associated with increased 
rates of community-acquired pneumonia compared with 
ranitidine (10-12), while other studies have not confirmed 
such findings (13). Higher risk of hospital acquired 
pneumonia in patients on pantoprazole without 
mechanical ventilation has also been reported (3). We only 
found a historical cohort study in the literature comparing 
the effect of ranitidine and pantoprazole and reporting the 
incidence of VAP to be three times higher in patients 
receiving pantoprazole (14). In a meta-analysis, no 
statistically significant difference was observed between 
pantoprazole and ranitidine in prevention of 
gastrointestinal bleeding, risk of VAP or mortality. The 
researchers ultimately recommended the conduction of 
more randomized clinical trials in this regard (15). 

We aimed to compare the effects of ranitidine and 
pantoprazol e on V A P . 

MATERIALS AND METHODS 

In this double-blind randomized controlled trial, we 
enrolled trauma patients admitted to the intensive care 
unit (ICU) of Besat Hospital in Hamadan Province, located 
in northwest Iran, from July 2011 to July 2012. The study 
was approved by the Ethics Committee of Hamadan 
University of Medical Sciences. Written informed consent 
was obtained from the legal guardians of the patients. We 
included intubated patients who were older than 18 yrs. 
and had an Acute Physiology and Chronic Health 
Evaluation score (APACHE II) of less than 25. Patients who 
had pneumonia or gastrointestinal bleeding upon ICU 
admission, those with a history of gastrectomy, anticipated 



need for tracheal intubation in less than 48 hours, and 
known sensitivity to the studied medications were 
excluded from our study. 

A total of 146 patients were chosen to participate 
in this study. Of them, 120 patients meeting the 
inclusion criteria were examined. All patients were 
followed up until discharge. The patients were 
randomized using online random allocation software 
(www.allocationsoftware.com). The patients and the 
attending intensivists responsible for data collection were 
blinded to the assigned groups. 

Following admission to the ICU, 50 mg intravenous 
ranitidine (Ranitidine 50 mg, Caspian Tamin Co, Rasht, 
Iran) was administered three times daily to one group of 
patients during NPO time to prevent stress ulcers. 
Thereafter, the day after oral feeding initiation, 150 mg oral 
ranitidine tablets ( Ranitidine 150 mg, Daroupakhsh, 
Tehran, Iran) were administered twice daily until the end 
of the study. The second group received 40 mg intravenous 
pantoprazole (PEPTICARE 40 mg Ronak Pharmaceutical 
Co, Saveh, I ran) once daily during N PO time. The day after 
oral feeding initiation, it was replaced with 40 mg 
pantoprazole tablets (E.C. Tablet Pantoprazole 40 mg, 
Osveh, Tehran, Iran) once a day for stress ulcer 
prophylaxis until the end of the study. Gl prophylaxis 
continued till ICU discharge. Other treatments were 
similarly administered to both groups according to the ICU 
protocol . 

The patients received care based on the available 
facilities and the guidelines for preventing VAP. After 
tracheal intubation, the patients underwent chest 
radiography which was repeated at least twice a week. 
Upon admission to the unit, daily complete blood count, 
urine samples and two separate sets of blood cultures from 
two different sites were obtained from the patients. If 
possible, samples from pulmonary secretions were 
obtained using the mini-bronchoalveolar lavage (mini- 
BAL) method. During treatment, if symptoms of systemic 
inflammatory response syndrome (SIRS) occurred, cultures 
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would betaken again. Moreover, daily chest radiography 
was done until the patients' symptoms subsided and did 
not fulfill the SIRS criteria. 

The incidence of VAP was considered as the primary 
outcome of our study. VAP was confirmed if a score of 7 
out of 14 was obtained according to clinical pulmonary 
infection score (CPIS). Duration of tracheal intubation, 
length of ICU stay, duration of hospital stay, and the 
outcome of treatment including mortality or hospital 
discharge were compared in both groups as secondary 
outcomes. Baseline variables included sex, age, reason for 
admission, A PC HE II and theday VAP de/e!oped. 

Data were analyzed using SPSS version 15 software. 
PO.05 was considered as significant. 

RESULTS 

The mean (iSD) age of the participants was 
4O.15(±20.4O) years; 71.7% of patients were men and the 
mean (iSD) APACHE II score was 15.21(±1.98). We found 
no statistically significant difference between the two 
groups regarding baseline characteristics such as age, sex 
or APACH II (Table 1). 

Table 1 . Comparison of baseline characteristics between tlie two groups 

Variable Receiving Receiving 

ranitidine pantoprazoie P vaiue 

(n=60) (n=60) 

Age(years) 50.63 (±20.78) 43.67 (±19.58) 0.118 
Sex (women/men) 44/16 42/18 0.420 
APACHEil 15.30 (±1.34) 15.30 (±1.34) 0.252 
VAP incidence (%) 10 30 0.006 

The patients receiving ranitidine experienced VAP one 
day earlier than those who received pantoprazole (P =0.683, 
Table 2). The incidence of VAP was 10% and 30% in 
patients receiving ranitidine and pantoprazole, 
respectively (P=0.006). There was no significant difference 
between the two groups with respect to the duration of 
tracheal intubation. However, the patients treated with 
pantoprazole stayed at the hospital two days longer than 



the other patients (P=0.027). Although there was an 
evident difference in the rate of mortality between the two 
groups, we found no significant difference in the hospital 
mortality rate between the two groups (P=0.245). 

Table 2. Comparison of dependent variables between tlie two groups 

Variable Receiving Receiving 

ranitidine pantoprazoie P vaiue 

(n=60) (n=60) 

VAP incidence (days) 7.33 (±1.96) 8.17 (±2.59) 0.683 
Hospital stay (days) 15.67 (±7.11) 17.58 (±7.90) 0.027 
Duration of intubation 14.17 ±6.70) 14.10(±5.84) 0.613 
Hospital mortality (%) 5 10 0.245 



Table 3 shows comparison of patients with respect to 
the incidence of VAP. As shown, no significant difference 
was observed between patients with and without VAP 
with respect to their age, sex, and APACH II scores. VAP 
patients stayed at the hospital for 12 more days during the 
treatment process (P=0.000), and tolerated mechanical 
ventilation for 8 more days (P =0.000) compared to non- 
VAP patients. However, the two groups had almost similar 
mortality rates (P =0.572). 



Table 3. Comparison of patients with and without VAP with respect to some 
variables 



Variable 


With VAP 
(n=24) 


Without VAP 
(n=96) 


P value 


Age (years) 


45.41 (±21.11) 


47.58 (±20.30) 


0.644 


Sex (women/men) 


20/4 


66/30 


0.159 


APACHEil 


15.12 (±1.82) 


15.24 (±2.03) 


0.801 


Days of intubation 


20.41 (±7.39) 


12.56 (±4.83) 


0.000 


Hospital stay (days) 


26.12 (+7.43) 


14.25 (±5.42) 


0.000 


Hospital mortality (%) 


8.3 


7.3 


0.572 



DISCUSSION 

Studies on the association of pharmacological stress 
ulcer prophylaxis with pneumonia incidence date back to 
1987(17). Several studies have stated that pharmacological 
stress ulcer prophylaxis with sucralfate is safer than H2 
blockers respecting VAP (16, 17). Proton pump inhibitors 
are more effective in causing community-acquired 
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pnejmonia (CAP) and HAP in patients witliout 
medianical ventilation (3, 10). Minao and colleagues 
conducted a cohort study to compare pantoprazole and 
ranitidine in the development of VAP. They reported that 
the incidence rate of VAP was significantly higher in 
patients who received pantoprazole (10, 14). However, a 
meta-analysis showed no statistically significant difference 
between pantoprazole and ranitidine in preventing 
gastrointestinal bleeding, risk of VAP or mortality. 
Conduction of more dinical trials was also recommended 
(15). To the best of our knowledge, our study was the first 
double-blind randomized controlled trial comparing the 
effect of these two commonly used medications for 
preventing stress ulcers in causing VAP. 

We found that the incidence of VAP was 10% and 30% 
in patients receiving ranitidine and pantoprazole, 
respectively. We observed no significant difference 
between the two groups regarding the duration of tracheal 
intubation. However, the patients treated with 
pantoprazole stayed at the hospital for two more days 
compared with those receiving ranitidine. The rate of 
hospital mortality was not significantly different between 
the two groups. 

In a historical cohort study on 1,682 patients who 
underwent cardiac surgery in the United States, the 
incidence rates for VAP were 9.3% and 1.5% in patients 
receiving pantoprazole and ranitidinefor the prevention of 
stress ulcers, respectively (14). The researchers of the 
mentioned study suggested that this relationship needs to 
be further assessed in a randomized controlled trial. 

In a clinical trial conducted by Somberg and colleagues 
(2008), intravenous pantoprazole was compared 
with intravenous dmetidine in 202 patients admitted to the 
ICU. No difference was found in the incidence rates of 
pneumonia between the patients (18). Since the patients 
who required mechanical ventilation for more than 24 
hours were ocduded from the study, the definition of VAP 
did not apply to the mentioned. 

In another study, omeprazole and ranitidine were 
compared with respect to gastrointestinal bleeding. No 



difference was detected in the incidence rate of VAP as a 
secondary outcome. In the mentioned study, 150 mg 
ranitidine was administered intravenously and compared 
with 40 mg pantoprazole administered orally (19). 
However, this dosage differed from the one we used in our 
study. 

In a clinical trial in 2004, researchers compared the 
effects of omeprazole (40mg), famotidine (40mg), sucralfate 
(Ig) and a placebo on gastrointestinal bleeding. They 
reported that gastric pH and gastric colonization were 
higher in patients who received omeprazole and 
famotidine, while the incidence rates of pneumonia were 
equal in both groups (20). In another clinical trial in 2005, 
immediate-release omeprazole oral suspension was 
compared with intravenous dmetidine in preventing stress 
ulcers. No difference was observed in theincidenceof VAP 
between the two groups (21). However, the drug 
administration method in both mentioned trials differed 
from ours. 

In a review article^ possible mechanisms of increased 
VAP incidence using proton pump inhibitors were 
discussed induding increased bacterial colonization of the 
stomach and delayed gastric emptying. The authors stated 
that the use of proton pump inhibitors could only inaease 
the incidence of aspiration pneumonia, with no effect on 
other types of pneumonia (22). 

Based on the findings of a large hospital-based cohort 
study, HAP occurred in 3.5% of the studied population 
and pantoprazole was ordered in 52% of ICU admissions, 
hence the risk of HAP while receiving proton pump 
inhibitors could be calculated as 0.9%. ivioreover, by 
considering a mortality rate of 18% for HAP, we could 
prevent 33,000 deaths annually by restricting the use of 
proton pump inhibitors to spedfic indications (3). 

Patients treated with mechanical ventilation are at a 
higher risk for VAP because microorganisms can enter the 
lower respiratory tract as a result of impairment of the 
mucociliary clearance and micro-aspiration. Therefore, 
treatment strategies should focus on decreasing bacterial 
colonization of the oropharynx. In this regard, frequent 
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hand washing by healthcare providers, semi -recumbent 
positioning of patients and frequent suctioning of 
subglottic secretions could be effective. These factors along 
with some others have been mentioned in VAP prevention 
guideline and reviewed regularly (23). 

We did not assess the success rate of the two 
understudy medications in reducing gastrointestinal 
bleeding. Proton pump inhibitors prove to be more 
successful than H2 blockers in decreasing the incidence of 
gastrointestinal bleeding induced by the stress ulcers 
because of better gastric acid suppression and gastric pH 
elevation (8, 9). It should be noted that mortality rates are 
much lower in patients with VAP compared to patients 
with gastrointestinal bleeding. However, stress ulcer 
prophylaxis is still a controversial issue. 40-70% of 
admitted patients receive stress ulcer prophylaxis, 70% of 
which are at a low risk of developing stress ulcers. 
Therefore, these medications should be administered with 
care and upon indication (24). 

In conclusion, patients in ICUs have a three-fold 
increased risk of developing VAP using pump inhibitors in 
comparison with H2-blockers. Therefore, the prevention of 
stress ulcers should be limited to its own specific 
indications. Such indications for the use of prophylactic 
drugs should be developed for administering these two 
medications for specific cases and limit the use of proton 
pump inhibitors to the patients at a high risk for 
gastrointestinal bleeding. 
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